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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 1-2 and 4-5 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Fukui, Patent No. 5,293,076, in view of Wright, Patent No. 

6,120,005. With respect to claim 1, Fukui teaches a control apparatus for a 

vehicle equipped with an engine comprises a direct-current power supply 3, a 

power supply voltage detection means 5, a coil-equipped fuel injection valve 8, 

and a control unit 20 for controlling the fuel injection valve 8 as disclosed in Col. 

3, lines 9-20 and Fig. 1. 

However, Fukui fails to teach or suggest a fuel injection valve or an 
actuator having plurality of coils, and that the control unit outputs a changeover 
signal for changing the magnitude of the resultant inductance of the plurality of 
coils of the fuel injection valve in accordance with a power supply voltage 
detection vale sent from said power supply voltage detection means. 

Wright teaches a dual coil fuel injector. The fuel injector device is said to 
operate the two coils 16 and 18 in such a way as to cause the resulting 
inductance to be changed or altered as disclosed in Col. 4, lines 35-45. Also, the 
fuel injector device is driven by switches. 
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Both teachings are related by being coil driven injectors or actuators. 
Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to combine the teachings of Wright, which teaches 
a dual coil injector having smart electronic switch which causes the resulting 
inductance to be changed, into the circuit of Fukui to be able to use a low-cost, 
standard electronic control unit having saturated switch drivers with performance 
injectors which require peak and hold drivers and to mix-and-match as the 
applications require, thus, power savings can also be realized. 

With respect to claim 2, Fukui teaches that the control unit 20 sets a 
reference value of a power voltage and outputs a signal V as disclosed in Col. 3, 
lines 9-12. Wright teaches that the two coils 16 and 18 operate in such a way as 
to cause the resulting inductance to be changed or altered as disclosed in Col. 4, 
lines 35-45. 

With respect to claim 4, Fukui teaches that the control unit 20 gets the 
signal V when a power supply voltage reference value has been set beforehand 
is reached. Wright teaches a plurality of coils 16 and 18 of the fuel injector 
device that operate in such a way as to cause the resulting inductance to be 
changed or altered as disclosed in Col. 4, lines 35-45. 

With respect to claim 5, Fukui teaches that the control unit 20 effects 
control so that a current A is supplied to said plurality of coils of said fuel injector 
valve by constant-current limitation as disclosed in Col. 3, lines 14-19. 

Allowable Subject Matter 
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2. Claims 3 and 6 are objected to as being dependent upon a rejected base 

claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is an examiner's statement of reasons for indicating 
allowance of claim 3: Wright teaches that the fuel injection valve has at least two 
coils. Fukui teaches a control unit but does not disclose that the control unit 
outputs a connection changeover signal for connecting the plurality of coils in 
parallel to set the resultant inductances thereof to small values and for changing 
the plurality of coils to a series connection to obtain large resultant inductance 
values. 

The following is an examiner's statement of reasons for indicating 
allowance of claim 6: Fukui teaches a direct-current power supply, a power 
supply voltage detection means, a coil-equipped fuel injection valve, a control 
unit for controlling the fuel injection valve, detecting that a voltage detected by 
the power supply voltage detection means has decreased to a value that has 
been set beforehand but does not disclose the control method that comprises the 
steps of creating a connection changeover signal of at least said two coils in 
response to said detection, changing the connection of the coils to reduce the 
resultant inductance thereof, and conducting controls so that the time-varying 
characteristics of total magnetomotive force are approximately maintained at the 
characteristics existing before the power supply voltage decreased. 
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3. 



Conclusion 



Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Dharti H. Patel whose telephone number is 
571-272-8659. The examiner can normally be reached on 8:30am - 5pm. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian Sircus can be reached on 571-272-2800, Ext. 36. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 
DHP 
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